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DETAILED ACTION 



Election/Restrictions 

Applicant's election without traverse of Group II, claims 10-25 in the reply filed on 
4 April 2006 is acknowledged. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 10. 11. 14-25 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lange (US 4,312,009). 

With respect to claim 10, Lange discloses a printhead (Column 1 , lines 9-12), 
comprising: 

• a laser system (Fig. 1 1 , element 51 ) operative to emit laser energy (Fig. 1 1 . 
element 33; Column 6, lines 57-65); 

• a page-wide array (Column 8, lines 18-24, i.e. no relative movement of the 
printing device and printing medium) comprising a plurality of areas (Fig. 11, 
array of elements 3, 4, 32), each area includes a heating layer (Fig. 1 1 , elements 
29, 30) and a plurality of nozzle systems (Fig. 1 1 , array of element 4), the 
heating layer includes an electric heating layer (Fig. 1 1 , element 29) and a 
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photon absorbing layer (Fig. 1 1 , element 30), each heating component of a 
particular area overlaps the adjacent area, each nozzle system includes: 
• an orifice (Fig. 1 1 , element 4), a fluid chamber (Fig. 1 1 , element 3), and the 
photon absorbing layer (Fig. 1 1 , element 30), the fluid chamber includes a fluid 
(Column 6, line 40), a portion of the electric heating layer is adjacent the fluid 
chamber and is operative to heat the fluid in the fluid chamber to the lower 
threshold temperature (Column 6, lines 41-44), the photon absorbing layer is 
adjacent the fluid chamber, the photon absorbing layer is operative to absorb 
laser energy emitted from the laser and heat the fluid in the fluid chamber from 
the lower threshold temperature to the upper threshold temperature (Column 6, 
lines 32-41). 

With respect to claim 1 1 , Lange discloses a fluid ejection system (Fig. 11) is 
operative to control the activation of the electric heating layers (Fig. 11, elements 29, 
30) in a sequential manner (Column 6, lines 57) from the first end of the page-wide 
array to the second end of the page-wide array, wherein the fluid ejection system is 
operative to control the scan rate of the laser system (Fig. 1 1 , element 51) from the first 
end of the page-wide array to the second end of the page-wide array (Column 6, lines 
57-61), wherein the page-wide array printing system synchronizes the activation of the 
electric heating layers and the scan rate of the laser system from the first end to the 
second end so that the fluid in the fluid chamber of a selected nozzle system is heated 
to the lower threshold temperature (Column 6, lines 41-44) using the electric heating 
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layer prior to the laser emitting laser energy directed to the photon absorbing layer of 
the selected nozzle systems (Column 6, lines 32-41). 

With respect to claim 14, Lange discloses the electric heating layer includes a 
resistive layer (Column 1 1 , lines 20-22). 

With respect to claim 15, Lange discloses a printhead comprising: 

• a fluid chamber (Fig. 1 1 , element 3); 

• a nozzle (Fig. 1 1 , element 4) in fluid communication with the fluid chamber to 
allow the fluid to be ejected from the fluid chamber; 

• means (Fig. 1 1 , element 52). responsive to an electric current (Fig. 1 1 . element 
29), for heating the fluid in the fluid chamber to a first threshold (Column 6. lines 
41-44); and 

• means (Fig. 11. element 51). responsive to optical energy (Fig. 11, element 30). 
for heating the fluid in the fluid chamber to a second threshold sufficient to eject 
ink from the fluid chamber (Column 6, lines 32-41). 

With respect to claim 16, Lange discloses a plurality of fluid chambers and a plurality 
of nozzles associated with each fluid chamber (Fig. 1 1 , array of elements 3, 4), wherein 
the means responsive to the electric current heats the fluid in the plurality of fluid 
chambers and the means responsive to optical energy is operative to heat fluid at each 
nozzle (Column 6, lines 15-61). 

With respect to claim 17. Lange discloses means for synchronizing the heating of 
the fluid in the fluid chambers to the lower threshold with the heating of the fluid from the 
lower threshold to the upper threshold (Column 6, lines 32-41). 
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With respect to claim 18, Lange discloses means for synchronizing the heating of 
the fluid in each fluid chamber in a sequential manner using the means responsive to 
the electric current (Fig. 11, element 52) with the heating of the fluid in each nozzle 
using the means responsive to the optical energy (Fig. 11, element 51 ; Column 6, lines 
57-61, i.e. moving mirrors). 

With respect to claim 19, Lange discloses a printhead (Column 1, lines 9-12) 
comprising: 

• a plurality of fluid chambers (Fig. 1 1 , element 3); 

• a plurality of nozzles (Fig. 1 1 , element 4), each associated with at least one of 
the plurality of fluid chambers; 

• a plurality of resistors (Fig. 1 1 , elements 1, 29), each coupled to receive electric 
current (Fig. 11, element 52) and corresponding to one of the plurality of fluid 
chambers; and 

• a plurality photon absorbing layers (Fig. 1 1 , element 30) that generate heat in 
response to optical energy, each photon absorbing layer being coupled to the 
fluid chambers to eject fluid from the fluid chambers (Column 6, lines 32-41). 

With respect to claim 20, Lange discloses the photon absorbing layer (Fig. 11, 
element 30) includes a plurality of sections each associated with a single nozzle. 

With respect to claim 21, Lange discloses a laser system (Fig. 11, elements 33, 51) 
operative to direct laser energy at each of the plurality of photon absorbing layers 
(Column 6, lines 54-61). 
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With respect to claim 22, Lange discloses a print control system operative to 
synchronize the activation of the electric heating layers and the scan rate of the laser 
system to eject fluid from the fluid chambers (Column 6, lines 54-57, i.e. current pulses 
and period). 

With respect to claim 23, Lange discloses the plurality of resistors and plurality 
photon absorbing layers are substantially coplanar with each other (Fig. 11, elements 
29. 30). 

With respect to claim 24, Lange discloses the plurality of resistors and plurality 
photon absorbing layers each form distinct layers (Fig. 11, elements 29, 30). 

With respect to claim 25, Lange discloses the plurality of resistors (Fig. 12, elements 
29, 35) are each adjacent to one of the plurality of fluid chambers (Fig. 12, element 3) 
and wherein the plurality of photon absorbing layers (Fig. 12, element 30) are separated 
from the fluid ejection chambers by the plurality of resistors. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skjll in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Lange (US 4,312,009) in view of Saito (US 6,068,363). 
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With respect to claims 12 and 13, Lange discloses the page-wide array (Column 
8, lines 18-24, i.e. no relative movement of the printing device and printing medium) and 
the fluid (Column 6, line 40). 

However, Lange fails to disclose the page-wide array includes about 2000 to 
8000 nozzle systems and the fluid includes black ink. 

Saito discloses a recording head where "in the case of using a line head 
comprised of nozzles arrayed the full width of A4 size recording paper as the head 30, 
approximately 3,000 or more become necessary" (Column 2, lines 27-30) and "black 
ink" (Column 12, line 9). 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to use the teachings of Saito for the device disclosed by Lange. The motivation 
for doing so would have been "Consequently higher image quality, prevention of density 
irregularities, and improvement of operation reliability can be achieved as compared to 
using known line heads" (Column 3, lines 45-48). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Matsuda et al. (US 5,521,140) discloses a recording device 
where "a heater 16 comprising an electric resistor attached to the glass bottom plate 14; 
vaporizing portions 17 each provided for each of the liquefied dye 22 introduced from 
each of the liquefied dye reservoir 15; and a semiconductor laser chip (laser light 
source) 18 and a condenser lens 19 provided to the head base 14 using a support disk 
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(not shown in the figure) to irradiate a laser beam L to each of the vaporizing portions 
17" (Column 7. lines 50-58). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is 571 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for . 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspt6.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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